It is now well recognized that the weight ofchildren during the first few years of life is closely related to their weight at birth. This point has been made by Illingworth in a number of publications (Illingworth, 1939 and 1950; Illingworth, Harvey, and Gin, 1949; Illingworth, Harvey and Jowett, 1950) , and has been confirmed recently by Parfit (1951) and by Norval, Kennedy, and Berkson (1951) . In general it appears that if infants are grouped according to birth weight, the mean weights of the groups retain the same order at least until the third birthday, and the differences between the groups remain not less than they were at birth.
Birth weight is directly related both to duration of gestation and to birth order. The studies mentioned above, however, ignore the possible influence of these two variables upon subsequent rate of growth, and it is the purpose of this communication to examine their influence upon weight at the third birthday.
MATERIAL
Data collected on all births (23, 970) . For the present purpose the record cards of these births were sorted according to duration of gestation (four groups) and birth weight (eight groups), and samples were taken from each of these groups in such a way that the less common birth weights and durations of gestation were well represented (see Appendix, p. 82). Thus, in the birth weight group 5"i6 lb., the sample included all infants of less than 35 weeks, one-fifth of those of 35-38 weeks, one-tenth of those of 39-42 weeks, and all of 42 or more weeks gestation.
The record cards carried consecutive identification numbers, which, so far as could be determined, were indepen-* This research was assisted by a grant from the Birmingham University Students' Social Services Fund. dent of the variables under consideration, and a method which used the last two digits of these numbers was devised to ensure that the fractional samples were taken at random.
By this method we obtained the names and addresses of 2,302 infants of known birth date, birth weight, and duration of gestation, who were born alive in Birmingham during 1947. During 1950 one of two social workers attempted to visit each of these children within 10 days of the third birthday. At each successful visit the following information was recorded: unclad weight in pounds and ounces (taken on portable scales); standing height in inches (measured on a steel rule); duration of breast feeding and history of morbidity during the first 3 years of life (obtained from the mother).
Information was collected in this way for 1,782 (77 per cent.) of the sample of 2,302 children, and the analysis which follows is based on 927 boys and 855 girls of known birth weight and duration of gestation who were visited, weighed, and measured within 10 days of their third birthdays.
WEIGHT AT By the third birthday male children are, on the average, about one pound heavier than female children of the same birth weight. There is no very obvious association, however, between mean weight and duration of gestation. 
Numbers in brackets are numbers of children upon which means are based.
Since length at birth had not been recorded, we were unable to compare standing height with this measurement. Table II therefore makes the less satisfactory comparison between mean height and birth weight and duration of gestation. On the average, male children are a little taller than female children of the same birth weight. But when the sexes are considered separately, the third birthday measurement is again seen to be related to birth weight, and although the association is a little irregular, mean height increases fairly regularly with increasing birth weight. 74-37-4 37-5 37 -5 37-3 37-2 37-4 37-0 36-8 84-37-5 37-8 37-6 37-7 37-0 38-0 37-4 37-4 9i-37-5 38-1 37-8 37-3 35 -5 37-3 37-2 37-4 101 andOver -37 -0 38-3 37-5 -38 -5 37-9 The fact that mean weight at third birthday increases by about the same amount as the birth weight (Table I) suggests that mean increase in weight (difference between third birthday weight and birth weight) may be independent both of birth weight and of duration of gestation. This possibility is explored and confirmed in Table III. Indeed, in  this Table there is so little association between mean weight increment and either birth weight or duition of gestation, that, in this instance, there can be no great objection to summing rows and columns. The mean increase in weight is then 25-4 lb. for males and 24 6 lb. for females. To carry this point a little further, the relationship between third birthday weight and birth weight has been summarized by fitting lines to the raw data by the method of least squares (Table IV) .
The equations for all males (y = 1 Ox + 25 * 3) and for all females (y = 1 -Ox + 24 6) again suggest that, whatever the birth weight, by the third birthday males had gained about 25i lb. on the average and females about 241 lb. 
I~~~~~~~~-
Examination of the present sample of the same births indicated that by the third birthday firstborn children had more than compensated for their initial handicap; it is shown in Table V that mean weight is higher for first than for later births (see also the Figure) . This negative association between birth order and rate of growth is also seen in Table VI (opposite). The correlation between birth weight and birth order (duration of gestation held constant) is +0-23 for males and +0 24 for females; the correlation between third birthday weight and birth order (birth weight and duration of gestation held constant) is-0 17 and-0 22. Table VI illustrates a number of other points. In the first place it confirms that weight at third birthday is highly correlated with birth weight (males +0-49 and females +0 50, with duration of gestation and birth order held constant). Secondly, and perhaps of more interest, there is a small negative correlation (males -0 10 and females -0 07) between third birthday weight and duration of gestation, when birth weight and birth order are 
Birth order was unknown for six of the 1,782 children traced.
held constant. This is not apparent in Table I , but it might be expected that for a given birth weight and birth order infants of short durations of gestation would gain weight a little more rapidly than infants of longer durations of gestation.
Finally, when birth weight is held constant, birth order and duration of gestation are inversely related. The correlation is small and, practically speaking, of little importance (males -0*07 and females -0 02); a similar association has recently been reported by Karn and Penrose (1951) . The second point of interest is the association between rate of post-natal growth and birth order. It is well recognized that birth weight increases with birth order, -and since there is no reason to suppose that genetic constitution is related to birth rank, this association must be attributable to differences in the pre-natal environment. But we have shown that the pre-natal growth rates of first and later births are reversed after birth, so that by the third birthday, weight is inversely related to birth rank. This change must be attributable to differences in the post-natal environment, and it is easy to suggest examples of post-natal influences related to family size which might be expected to have an effect on a child's rate of growth. For example the economic circumstances of families are closely related to the number of children, and the incidence of infection in the first year of life rises sharply with birth order (Gibson and McKeown, 1952) .
SUMMARY
For 927 boys and 855 girls of known birth date, birth weight, and duration of gestation, weight and standing height were recorded within 10 days of the third birthday.
Mean weight at the third birthday was closely related to 'birth weight; the correlation between these variables, when duration of gestation and birth order were held constant, was +0 49 for males, and +0 50 for females.
There was no obvious association between mean weight at third birthday and duration of gestation, but there was a small negative correlation between third birthday weight and gestation when birth weight and birth order were held constant.
The relationship between third birthday weight and' birth weight was summarized by fitting lines to the raw data by the method of least squares. The result (y = 1 Ox + 25 3 for males, and y = 1 Ox + 24 6 for females) suggested that, on the average, whatever the birth weight or duration of gestation, males had gained about 25i lb. and females about 24j lb. by the third birthday.
Weight at birth increased with birth order, but by the third birthday firstborn children of all birth weights were heavier, on the average, than children of higher birth ranks. The correlation between birth weight and birth order (duration of gestation held constant) was +0'23 for males, and +0-24 for females; between the third birthday weight and birth order (birth weight and duration of gestation held constant) the correlation was -0 17 for males, and -022 for females.
